Catalpol ameliorates beta amyloid-induced degeneration of cholinergic neurons by elevating brain-derived neurotrophic factors.
The purpose of this work is to study the effect of catalpol, an iridoid from Rehmannia glutinosa on neurodegenerative changes induced by beta-amyloid peptide Abeta(25-35) or Abeta(25-35)+ibotenic acid and the underlying mechanism. Results showed that catalpol significantly improved the memory deficits in the neurodegenerative mouse model produced by injection of Abeta(25-35)+ibotenic acid to the nucleus magnocellularis basalis, yet it is neither a cholinesterase inhibitor nor a muscarinic (M) receptor agonist. Instead, the choline acetyl transferase (ChAT) activity and the M receptor density in brain were significantly decreased in the model mice and catalpol could significantly elevate their levels. Furthermore, the brain-derived neurotrophic factor (BDNF) content in brain was significantly decreased in the model mice and catalpol elevated it to normal level (83%+/-3% and 102%+/-2% of normal respectively). There is a significant positive correlation between BDNF content and memory. Primary culture of forebrain neurons revealed that aggregated Abeta(25-35) induced significant decrease of ChAT positive neuron number, neurite outgrowth length, and M receptor density, while catalpol added to the culture medium 2 h prior to Abeta addition showed significant dose dependent protective effect. Notably, 24 h and 48 h after the addition of Abeta to the cultured cells, the BDNF mRNA level in the neurons decreased to 76%+/-7% and 66%+/-3% of control without catalpol treatment, but became 128%+/-17% and 131%+/-23% of control with catalpol treatment. When the action of BDNF was inhibited by k252a in the cultured neurons, the protective effect of catalpol was completely (neurite outgrowth length) or partially (ChAT positive neuron number and the M receptor density) abolished. Taken together, catalpol improves memory and protects the forebrain neurons from neurodegeneration through increasing BDNF expression. Whether catalpol could reverse the neurodegenerative changes already present before its application remains to be further studied.